Abstract
A Retrospective Review of Factors Associated with Vasovasostomies in United States Military Members

Introduction
Vasectomy is the primary form of contraception in 33 million men between the ages 15 and 49 years worldwide [1] . Vasectomy is the safest and most inexpensive option for permanent sterilization, with long-term failure rates less than 1% [2] [3] [4] . Historically, up to 6% of men will request a vasectomy reversal after undergoing a vasectomy [5] [6] [7] . A vasovasostomy is the most common form of vasectomy reversal, but it is a labor-intensive operation requiring 2 to 4 hours to complete [8] . The cost per pregnancy in 2005 per surgical vasectomy reversal was estimated to be $20,903 which factors the cost of the procedure, indirect cost of complications, and lost productivity [9] . As a comparison, the cost of pregnancy after testicular sperm extraction was $54,797 [9] .
Even though vasectomies are an efficient and relatively quick procedure, physicians should counsel patients on factors that may later lead to seeking a reversal. Young age at vasectomy is a known risk factor with vasectomies performed between the ages of 20 and 24 having a reported 13% reversal rate [10] . Remarriage to a nulliparous partner is also a predictive factor as well as feeling pressured to undergo the initial vasectomy due to his partner's health or upon his doctor's recommendation [5, 10] . Factors that have not been adequately studied include race, religion, interval versus age, number of children, and the interval of waiting before undergoing a reversal.
The United States military provides an equal access health care system [11] . Without the potentially prohibitive cost of a vasectomy reversal, patient characteristics can easily be studied to determine factors that may be associated with a request for a vasectomy reversal [12] . Better knowledge of these characteristics can improve pre-procedural counseling for men considering a vasectomy.
Methods
With Institutional Review Board approval, a retrospective study was performed using the Career History Archival Medical and Personnel System (CHAMPS). The CHAMPS database contains longitudinal data on all active duty military personnel from time of entry to time of discharge. Demographic characteristics and dates of both inpatient and outpatient surgical procedures are collected within this database [13] .
We screened the CHAMPS database for all men who had undergone a vasectomy-CPT code 55250, as well as all men who had undergone a vasovasostomy-CPT code 55400 from 2000 to 2009. The age at vasectomy, age at vasovasostomy, religion, race, and number of dependents were recorded (table 1). The time interval between vasectomy and vasovasostomy for men who had both procedures during the time period was also obtained.
The data were organized into specific groups. The religions listed were Jehovah Witness, Baptist, Catholic, Mormon, other Protestant, Muslim, Jewish, Buddhist/Hindu, Atheist, no preference, Wicca, and Unknown. The races were Asian, Black, Native American, Pacific Islander, Caucasian, and Other. Of note, CHAMPS does not differentiate Hispanic as a separate ethnic group. Age was examined as a continuous variable and also categorically by using the following age-groups: 20-24 years, 25-29 years, 30-34 years, 35-39 years, and 40+ years.
Information was collected on the number of children and whether or not the patient was married at the time of vasectomy reversal. For patients that had both a vasovasostomy and vasectomy during the 10-year period, the average wait time for each age group was calculated based upon their age group.
Means and rates were calculated for continuous and categorical demographic variables. Comparisons of individuals with and without vasovasostomy were performed. Results were expressed as odds ratios (ORs) with 95% confidence intervals (CIs). Unadjusted univariate associations of each covariate as a predictor of vasovasostomy were examined. All p-values are two-sided; p ≤ 0.05 was considered statistically significant. All data manipulation and analyses were conducted using Statistical Analysis Software (Version 9.1.3, 2006, SAS Institute, Inc., Cary, NC, USA).
Results
A total of 4,485 vasectomy reversals and 82,945 vasectomies were captured in the CHAMPS database from 2000 to 2009. This results in an overall vasovasostomy rate per vasectomy of 5.4%. The average age of men undergoing a vasectomy was 32.6 ± 5.7 years. Men undergoing vasovasostomy had an average age of 34.9 ± 5.0 years. The average time period between vasectomy and vasovasostomy for men that had both procedures within the studied time period was 4.13 ± 2.2 years. The average number of children was 1.35 for men undergoing a vasectomy and 1.16 for men undergoing a vasovasostomy.
Younger men, 20-24 years and 25-29 years of age were 1.56 times (95%CI 1.27-1.91) and 1.70 times (95%CI 1.45-1.98) more likely to later seek a vasovasostomy, respectively (table 2) . Younger patients, at the time of vasectomy, were more likely to wait a longer time interval before undergoing a vasectomy reversal (fig. 1) ; on average, men in the 20-to-25 year-old age range waited 4.6 years to have a vasovasostomy compared to men in the 41-to-46 year-old age range, who waited roughly 2.0 years. Protestants, with the largest segment of the population, with a rate of occurrence of 5.4%, were set as the reference. Religious preference was a statistically significant predictor of vasovasostomy in Muslims and Baptists, whereas men without a religious preference were significantly less likely to have a vasovasostomy ( fig. 2) 
Discussion
Vasectomy is an efficacious and safe form of sterilization that can be performed in an outpatient setting [1] . Although a vasectomy is considered "permanent", Fig. 1 . Even though men who had a vasectomy at a younger age were more likely to seek a reversal, they were also more likely a wait longer before undergoing a vasovasostomy. Masterson/Avalos/Santomauro/Walters/ Marguet/L'Esperance/Crain approximately 6% of men will eventually seek a vasectomy reversal [5] [6] [7] . Vasectomy reversals are offered in the current military system but require general anesthesia and reserved time in the operating room. Beneficiaries to the military health care system receive care without personal expense; this allows evaluation of the demographics and decision process without financial undertones. We sought to use this unique system to evaluate factors predisposing patients who have had a vasectomy to later seek a vasectomy reversal.
Howard et al.
[10] cite remarriage as a common inciter of men seeking a vasectomy reversal. Unfortunately, this information is of little use to a pre-vasectomy counselor because the male patient generally has not yet remarried, and likely is not considering that option at the time of vasectomy. Our study is directed to discover pre-vasectomy factors that may later influence or effect a decision to have a reversal. The incidence of vasectomy reversal of 5.4% shown here is similar to that reported in previous series [5] [6] [7] . However, this number may be an underestimate since men may seek vasectomy reversal after leaving active duty service or may be stationed in locations where vasectomy reversal is not offered, and they may seek care in the civilian community.
The results of this study corroborate earlier studies that show younger men are more likely to seek a reversal [5, 10] . Reasons postulated by previous studies have been: higher likelihood of divorce and remarriage, immaturity, altered attitude toward family size, and improved financial situation [5, [14] [15] [16] . What has also not been studied is the time men wait before having a reversal. In our study men who underwent a vasectomy at an older age and later sought a reversal were more likely to undergo a reversal in a shorter time span than their younger counterparts. We can only speculate that this may be due to an older female partner desiring fertility. If she desires a child, she may apply pressure to her male partner to seek a reversal more quickly.
Our study showed that Asians were less likely and Native Americans were more likely to have a reversal.
Muslims also appeared more likely to seek a reversal, which may be due to several relatively recent religious rulings regarding vasectomies. Ten to twenty years ago, several religious leaders had allowed vasectomies, citing that it was reversible. Recently, however, religious leaders have spoken against vasectomies [17] . Muslims who have had a vasectomy prior to the religious rulings may sense a religious responsibility to correct a now-forbidden procedure by undergoing a reversal.
Contrary to common perception, our study showed that the more children a man had, the more likely he was to seek a reversal. This aspect has not been explored or discussed during our literature review, but anecdotally in our practice, most men who undergo a vasectomy reversal usually already have at least 2 children. This information can potentially assist the patient's decision process by making them aware that simply having more children doesn't reduce the likelihood of later seeking reversal.
As with any retrospective study of a large database, there are several limitations to note about this study. Over a 10-year period, the studied population may have had changes which would skew our data. The CHAMPS database also does not capture men who had a vasectomy or vasovasostomy prior to joining or after leaving the military. In regards to the number of children, this does not consider adopted children or marriage to a woman who already has children. Due to limitations of the CHAMPS database, information on number of marriages, age at marriage, or number of divorces was not available to the investigators.
Conclusion
Certain factors appear to be associated with a higher likelihood of patients undergoing a vasovasostomy, including: young age at vasectomy, Native American race, increased number of children, Baptist religion and Muslim religion. The reason behind these differences is unknown, but may be studied through further prospective or qualitative future research. This information may assist the pre-vasectomy counselor in discussing the procedure with patients seeking a vasectomy.
